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(8:02 a.m.)
DR. SWAIN: Would éveryone please sign in;
On the outside, there’s some sign-up sheets. Welcome

this morning. I'm Julie Swain. I'm a cardiovascular

‘surgeon on the faculty at Harvard Medical School, but

this year working at NASA on space station research.
And what I'd like to do first is to call

this meeting to order, and it’s a meeting of the

Circulatory System Devices Panel, and this morning;

we’'re going to deal with the Guidant Contak ¢D and

EasyTrékvLead System for the treatment of congestive
heart failure.

‘There’'s a slight change in the printed
agenda that you have for this afternoon, in that we’ll
have %'break after the FDA.?resentation, which will be
approximately,3;45 p-m.

First of all, I’'d liké té have our panel
members and the people sitting at the table introduce
themselyes and their institution and their area of
speéialty.

MR; DILLARD: Jim Dillard. I'm the Director
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of the Division of Cardiovascular and Respiratory

Devices at the Food and Drug Administration.

DR. DOMANSKI: I'm Mike Domanski. I'm a
cardiologist at the National Heart, Lung, and Blood
Institute.

DR. LASKEY: Warren Laskey. I'm an
interventional cardiologist at the University of
Maryland.

DR. PINA: Ileana Pina, ﬁeart Failure
Transplantation, Case Western Reserve in Cleveland.

DR. HAIGNEY: Bart Haigney. I'm Director of
Cardiology at Unifbrmed Serviqes in Bethesda.

DR. KRUCOFF: Mitch Krucoff. I'm an
interventional cardiologist at Duke Medical Center and
the Director of Interventional Devites, Clinical
Triais at the Duke Clinical Research Institute.

DR. WITTES: I’'m Janet Wittes, a

statistician at Statistics Collaborative in D.C.

. MS. MOYNAHAN: I'm Megan Moynahan. I‘'m the
Executive Secretary of the Circulatory System Devices
Panel.

DR. AZIZ: I’'m Salim Aziz, a cardiovascular
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surgeon, University of Colorado, Denver.

DR. KAPTCHUK:  Ted Kaptchuk, Assistant

MR. MORTON: I'm Michael Morton. I'm with

W.L. Gore and Associates. I'm the industry
representative.
MR. DACEY: I’'m Robert Dacey, consumer

representative froﬁ Boulder, Colorado.

DR. SWAIN; Thank you. Ms. Moynahan, read
the cénfiiét of interest.

_MS. MOYNAHAN: The following announcement
addresses conflict of interest issues associated with
this meeting and is made part of ‘the recordv to
preclude even thé appearance of an impropriety.

To determine if any conflict existed, the
agency reviewed the submitted agenda for this meeting

and all financial interests reported by the committee

" participants.

The conflict of interest statute prohibits
special government employees from_participating in
matters that could affect their or their employer’s

financial interest.
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The agency has determined, however, that the
participation of certain members and consultants, the
need for whose _services outweighs the poéential
conflict of interest involved,>is in the besg interest
of the goverﬁment.

We would like to note for the record that
the agency took into consideration matters regarding
Dr. Salim Azigz, Warrén Laskey,»Mitchell Krucoff, Matk
Héigney and Ileana Pina.

Each of these panelists reported intereéts
in firms at issue, but in matters that are concluded‘
or not reiated to today’s agenda. The agency has
determined; therefore, that they may participate fully
in all discussions.

The agency also would like to noﬁe that, due
to the regulations,governingicoveréd relationships,

the panel chair, Dr. Cynthia Tracey, will not

“ participate in today’s deliberations. |

In the event that the discussion involves
any other products or firms not already on the agenda,
for which an FDA participant has a financial interest,

the participant should excuse him or herself from such
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involvement and the exclusion will be noted for the
record.

"With respect to all other participaﬁts,.we
ask in the interest of fairness that all persons
making statements or presentétions' disclose  any
current or previous financial involvement with any
firm whose products they may wish to comment upcn;

DR. SWAIN: And just to remind you that

anyone speaking in the public session or for the

companies, before vyou speak, please introduce

yourself, your name and position, whether you’re an

owner or own stock in a company, whether you’re an

employee of a company that’s related to these devices,

or whether you’re paid for your transportation here or

research grants, or things of that sort.

The first part of the meeting is an open

public -- excuse me. One more. Voting status statement

fby Ms. Méynahan.

MS. MOYNAHAN: "Pursuant to the authority

.granted under the Medical Devices Advisory Committee

Charter, dated October 27, 1990, and as amended.August

~ 18, 1999, I appoint the following individuals as
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voting members of the Circulatory System Devices Panel
for this meeting on July 10, 2001: Mitchell Krucoff,
Michael Domanski, Julie Swain, Ted Kaptchuk,‘Ileana

Pina, and Mark Haigney. In addition, I appoint Dr.

Julie Swain to serve as panel chair for the duration

of this meeting.

For the record, Dr. Pina is a consultant to
the Cardiovascular and Renal Drugs Advisory Committee

of the Center for Drug Evaluation and Research, and

the other individuals are consultants to this panel.

They are all special government employees
and have undergone the customary conflict of interest

review and have reviewed the material to be considered

at this meeting." And it’s signed by Dr. David W.

Feigal, Director, Center for Devices and Radiological
Health.

DR. SWAIN: Thank you. Now the first part

. of the meeting is an open public hearing and --

MS. MOYNAHAN: Sorry. I have one other
thing. We’ll have a few introductory remarks by Dr.
Bernie Statland. Dr. Statland is the Director of

FDA's Office of Device Evaluation.
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DR. STATLAND: Good morning. My name is

Bernie Statland. I'm the Director of the Office of

Device Evaluation. My job is very easy. The~people

érouhd me do all thé work, and I have the opportunity
of greeting you.

It's a very exciting day for all of us and,
hopefully, by the end of the day we'll have learned a
lot, we’ll have gained a lot, and we’ll move forward..

I would like to really extend three thank

yous as we start off the day. I would first of all.

like to thank the pénel members for coming here,
giving up of your time, vyour expertise‘ and vyour
participation; Without all of you, we would not be
able to move forward.

And, second, I would 1like to thank the
individuals within the FDA, within the division headed

by Jim Dillard, the Division of Cardiovascular and

Respiratory Diseases, DCRD, for the tremendous amount

‘of effort that they have placed.

But last but not least, I would like to
thank the companies, industry, that. really have

invested their intellectual capital, their financial
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capital and their iﬁitiative to bring forward devices
that, hopefull?, today and alsovother devices we’ll
hear about that will make a difference.

And; without eating up any more of your
valuable time, I welcome yoﬁ.AI hope itfs a productive
meeting, a meeting where there will be a lot of give
and take. We’'ll learn something from it. And thank
you all very_much.’

DR. SWAIN: Thank you. Okay. Finally, we’ll
get to the Qpén public hearing part, and there were no
prior requests to spéak. Is there anyone in the
éudienée who wishes to address the panel on this
morning’s topic?

If‘ nof, we will close the open public
hearing part and we’ll start with the sponsor’s
preéentation and, again, remind you to introduce

yourself, and your position, and any conflict. And

éfthis'lasts approximately one hour.

MR. DeVRIES: Good mOrning. My name is Dale
DeVries. I'm Vice President of Clinical and Regulatory
Affairs for Guidant Corporation. I do own  Guidant

stock.
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It’'s my'pleésﬁre,to be addressing this panel

and starting the discussion reiated to the first-ever
PMA device that may be considered for aéprOval: wheré
we have cardiac resynchronization | thérapy in

combination with_an ICD.

I would also like to express my thanks for

all the effort that went forward in bringing this to

the panel today, in particular, to the FDA, the
reviewers and all the staff at the FDA; to the panel

members in preparation by review of the materials that

were prepared and sent to you and considered'for‘

" review today; to the clinicians and consultants who

will be speaking oh our behalf related to this trial;

to my Guidant associates; to all the general public

and other'ihterested parties that are‘here today.
Why are we here today? Obviously, it’s to

review the existing evidence for the safety and

' éffectiveness for cardiac resynchronization therapy

" when combined with an ICD that’s already proven.

We’'d like to confirm that there’s a patient
population that clearly benefits from this therapy and

to make this important therapy available - for the
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management of heért’failure pétients.

I’11 do a few brief intrdduétory comments;
Then we’ll turn the presentation over to Pat éong, a
Principle Clinical.Research“Associate for'Guidént..Pat
will go through‘ deVice description, methods and
results of our trial.

He'll start the presentation by going over
the safety and efficacy resﬁlts for the all-patient
popﬁlation;'Then he’ll take a few moments to describe
the process and,.rationale that we used in going
through a subpatient population. Then Pat will réview
the safety‘and effectiveness of ﬁhe second population.

in addition to that, we’ll have a

presentation by Dr. Higginbotham. He’s an expert in

exercise testing from Duke University. He will go

' through some of the tests that we used to evaluate

functional status and quality of life and then make a

“ few ‘comments about the clinical evaluation and

importance of these measurements.

Obviously, when you go through a new device

~and a new technology and you try to make it available

to the general public, there are a lot of things that
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may occur during the course of this journey.

Orie is, as we continue to learn, our basic

~knowledge level will grow. In addition to that, the

evidence will continue to build related to the therapy
and devices that we’'re considering.

Also, new tools might,becomé availablé to
physicians along the way. In addition to that, for
corporations such as ours, technologies will improve.
We’ll incorporatevthe new enidénce that we’ve gathered
and include that in the new devices as we bring them‘
forward, énd this is occurring at an accelerated rate.

In addition to that, the clinical practices
that physicians use in their health care of heart
failure patients will‘change.

One of the things I wanted to do was just
make a few comments about thé_activities that we had
related to the study. - First of all5 we wanted to do
an overview of the safety of this study.

Second, the effectiveness Qf the therapy,
and in addition to that, we wanted to consider the
benefit and risk associated with this deviée and this

therapy, in particular, related to the Contak CD.
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Safety. The device and the procedures are
safe, and that is based on the information that we’re
bringing forward. In addition to that, we neéded to
make sure that Qe were not creating any additional
harm for the patients who may réceive this device.

Effeétiveness. The trial did not achieve
its primary endpoints for effectiveness.  In fact, I
wish I were standing in front of vyou here today with
a nice package ali tied up with airibbonvin a neat
bbw; It’s not true.

The Contak -- the CRT trial that we broughﬁ'
forward did not achieve clinical significance.
HoweVer, there is a significant amount of information
collected in this trial related to the'_clinical
benefit, where we have reasonable éssurances of the

benefit that will be received by the patients.

In addition to that, we want to spend some

ifﬁime discussing the rationale and identification of a

'wproduct of a group of patients that clearly benefit

from this therapy.

Cardiac  resynchronization therapy is

effective in patients with moderate to severe heart
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failure;'that is, cliniéallyAméaningful results.
Benefit versus risk;awfhese patiehts are

already indicated for an IC. This waé one?of'the

qhallenges that we have inside our corporation as we

reviewed the results. It’s important to remember that

these patients are already exposed to the risk of

getting an implantable device,, in particular, an
implantable defibrillator.

In addition to that, the benefits of CRT
therapy ouﬁweigh the risk of placing a left sidg
coronary venous lead.

I'd likevto make a few comments about the
overall procesé and study.chrqnology fqr the study!
I know some of you ma? have thought that_thevclinical
section of the panel package that you received was
fairly involved.

First of all, we started with the Ventak CHF

~study, the original design. That was a procedure that

' required opening of the chest to allow placement of

the leads. The enrollment was fairly slow at the early
phases of the trial.

We received feedback from physicians that
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the incremental risk of placiné the.lead was greater
than they wanted to ha&e for some of the patients that
were very,- very sick. We had ?eceiveé thié
information early on whon we were considering heort
failure devices.

Our response to this was to develop an
EasyTrak lead system for placement of the leads on. the
left side of the heart; without having such an
invasive pfocess.

In addition to that, we needed to modify the
generator so that the connection system for the lead
could be managed.‘This generanor was nhe most necent
vérsion of tne ICD’ that we had available on the
market.

We oontinued enrollmént ‘and enrollment

actually acceleratéd.;We completed‘enrollment, which

we refer to here as DPhase 1. We enrolled

Y approximately 250 patients.

- On the very same day, ironically, that we
completed enrollment in this first study, we received

information from the FDA that the requirements for all

sponsors of CRT trials had changed. ' T h e yv
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wanted to make sure that we had a ﬁdnimum of six
months of continuous data on the contrél patient
population. In addition to that( they wanted éo have
six months of continuous data for the arm of‘the study
where we’d have the therapy inclﬁded for the patients.

We ménaged to'modify the trial, change the
endpoints accordingly, and continue tq‘enroli in the
trial. Enrollment was completed at the end of 2000.
Thé‘PMA was summarized based on a January cut-off and
submitted to the FDA in February of 2001.

In addition to that whicﬁ is customary for
new devices and new therapies of this sort, we were
asked to update the panel information related to the
most recent cut-off reléted to-this patient population
SO that you would have that inform;tion for
consideration in your panel pack.

We’re here today at the panel meeting. Now

- several other things occurred along the course of this

‘trial. New drugs became available to physicians in

the management of the heart failure population.
In 'addition to that, heart failure

physicians and primary care physicians explained to us
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one of theif major goals was to keep heart failure
patients out of the hoépital. They have managed to dé
this. They have:changed their patient manégement
program for‘ﬁany of the population that ﬁavé heart
failure.

This study was no exception. There were .
multiple changes along the way. These changes were
incorporated into trial and the resulting data that we
have for you téday.

So, in summary, there is a subgroup analysis
that we have for you to'considerf There’s strong
clinidal evidence felated to the performance of this
device and this therapy.

The results are cqnsistent with other
trials, and ,the benefits are incfemental to
cdntemporary heart failure therapy treatment andbalso

to patients who would also receive an ICD. There’s a

. strong case for approval.

We did not do this trial alone. We_had 47
centers involved in the trial and all of the support
staff at those centers.

We have several physicians and consultants
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with us here today. You can see that we have
idehtified them by name, their clinical discipline,
their study iﬁvolvement, and their title affiliation.

As each one of these‘people speak, we’ll ask
them to disclose their“affiliacion, because thsy’:e
very difficult to read.

First of all, Dr. Boehmer. Dr. Boehmer is

a heart failure specialist and cardiologist. He’'s a

member of our events committee and a principal

investigator in this trial.

| Dr. Foster is a cardiologist and director of
our echo -lab. Dr.‘v Steve Higgins ‘is  an
eléctrophysiologis£ and principal investigator in this
crial. Dr. HigginS'lis also }one of the largest
enrollers and has a large body of information related
to the use of this device aﬁd the lead system.

Dr. Larntz is an independent

'biostatistician. He was a statistical consultant for

this trial, coaching and counseling us related to the

activities as to how we summarized our information.
In addition to that, Dr. Larntz was also

involved in some of the actual calculations and
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statistical reports that we completed.

Dr. Mester is a cardiologist who has a lot

of experience in vascular intervention. He’'s a

principal investigator in this trial and has one of
the highest success'rates\relatéd to the lead implant
and device use.

Dr. Mester was also instrumental in ﬁhe
development of some of the training programs related

to this new therapy. We also have Dr. Saxon. Dr. Saxon

is an electrophysiologist, a principal investigator in

this trial, and a consultant in charge of our core

- lab.

We have several representatives fron;Guidant
available for responding to your gquestions today.
This is the group of individuals that will be
responding to mést of ﬁhe questions_you have today.

It’s obvious that the benefit of this product is very

" important and the clinical outcome is what most of

judgement related to this product will be today. With
that, I’d like to turn the presentation over to Pat
Yong.

MR. YONG: Hello. My name is Patrick Yong
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and I'm an employee of the sponsor. I'm going to

start out with a therapy and device description, then

move to the description of the stent design, and then

finally to the endpoints and the associated results

- that support the indications we seek.

Patients who were enrolled in the Ventak
CHF/ Contak CD study‘were all characterized as having
dilated cardiomyopathy. Dilated cardiomyopathy is
associated with ventricﬁlar.remodeling and fibroid
ingrowth as the heart enlargesi
 As this' fibrotic ingrowth invades the
heart’s natural conduction system, it may lead to a
second important characteristic of this patient
population, that of an‘intraventricular conduction
delay, whiéh is indicated by a white curex on the ECG.
This intraventricular conduction delay could

lead to an asynchronous ventricular contraction with

‘a loss of pumping effectiveness.

Cardiac rescynchronization.thérapy'orVCRT is
intended to restore ventricular synchrony by pacing
both ventricles Simultaneously.

Unlike pharmacologic therapies that are
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inétropic in nature, CRT has been shown to improve
both ventricular function and increase the ventricular
efficiency,qf the heart.

In order to achieve bivéntricular
stimulation, we have to be able to pace the left side
of the heért. And we do this by takihg advantage of
the coronary venous #asculature,vwhich surrounds the
surféce of the heart. This gives us ready access to
the left ventricle.

By placing a guide Wire into the desired

location in the coronary venous vasculature, a lead

can be advanced, using the over-the-wire technique,

similar to that used in interventional cardiology, to

get the lead placed in its desired location.
On the‘left is the investigational EasyTrak
lead. It’s unipolar, has passive fixation, and has

started moving. It rides over the guide wire to its

~final destination.

On the right is the family of guide

catheters that are used by the electrophysiologist to

help cannulate the ostium of the coronary sinus. It

also serves as a conduit thrOugh which the lead is

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., NW.
(202) 234-4433 ) WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

24
placed into the heart.

The second mechanical component of the

- system is the Contak CD heart failure device. It’'s

based én the commercially available»Ventak'ADB ICD.
and, therefore, has ’all ‘thé standard features
assbciated.with it: detecting‘arrhythmias,'deliveriﬁg
shock for defibrillation and delivering anti-
tachycardia pacing to trea; ﬁonoformic V-tach. vIn
addition to the EaéyTrak llead) thié device 'ﬁsés
commercially available right atrial and left
ventricular cardiodefibrillaﬁicﬁlleads. Because this'
device‘delivers both CRT and has ICD capébility, we
use the acronym CRTD to describe it.

In terms-of how the device works, how we get
biventricular'sensing and biventricular stimulation,
this diagram shows the header. In addition to the two

normal ports that are wused to  <connect the

- defibrillation leads and connect the right ventricular

- sensing and right atrial sensing leads, an additional

port has been added to accommodate the EasyTrak lead.

This biventricular output is hardwired in

the header itself, so the left ventricular output and
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the right ventricular output are tied together.

Thérefore, we get both biventricular stimulation and

biventricular sensing.

In this particular de&ice, the outputs for
the ieft ventricular and right.ventricular channels
are not independently programmable.

As a consequence of making the header this

way, we optimize our biventricular and tachycardia

- pacing tthugh ICD.

The device had to undergo a number Ofﬁ
stringent tests before we could get to clini¢al
trials, starting out with.design'verification testing,
br DVT. For the Céntak CD volt generator, or VG, it
consisted of electrical and mechaniéal testing,
testing of battery capacify, » electromagnetic
cépébility, as well as a software DVT for both the

pulse generator and the program application which is

- 'used for programming the device.

There was also similar device verification
testing that took place with the EasyTrak lead. The
tests includes the axial load, electrical resistance,

insulation integrity, pacing impedance, and fatigue
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resistance.

We also tested the LV-1 connector, which was

‘used in these track leads, and its compatibility with

PG header. And finally, we,héd tb conéider how the
lead worked.with all the implanﬁ‘accessories that are
used.

Once we considered the'pacé maker -- the PG
load and the lethal load, we now have to consider them
as a system. We had system design validation,
ihcluding a systems featﬁre test that simulated use
under real-world conditions. We also had to loock at
safety risk analysis, including‘ hazard analysis,
reliability and friction »anélysis, and component
qualificationvtesting.

We also had to consider the biocompatability
evaluation, the PG, thé lead and the accessories. All

this culminated in the animal studies, which were

- tested in a feline model.

Now we’ll turn to the study design. The

study was designed to demonstrate . the safety and

effectiveness of CRTD in the population study. The

major criteria in the study included a VT/VF
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indication for ICD implantation. Therefore, every
patiént enrolled in the study is going to undergo a
device implant. | ?

Furthermofe, ' patients haa to have
symﬁtomatic heart failure, whidh would be New York
Heart Class II through IV, while on heart failure drug
therapy.

Patients had to have left ventricular
dysfunction and’anfinterventricular conduction delay
with a measured QRS of at least 120 milliseconds.
Furthermore, patients had>to be in sinus rhythm with

no indication for a bradycardiac pacemaker.

In terms of the study’s scope, this study

‘was conducted at 47 investigational centers, with 581

patients enrolled.

Fourteen patients did not undergo an implant

procedure. Sixty-six patients did undergo the implant

- procedure, but did not receive the investigational

" 'system, leaving the 501 patients implanted with the

investigational system.
As Dale DeVries pointéd.out, this study was

conducted in two phases. Phase 1 was the original
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study design. When the study was originally designed,
it was built to answer the gquestion: Does CRT improve
chronic functional status? )

The .original design‘ was thét of a

randomized, double-blind, cross-over. We chose a

cross-over design because our initial look was at

'patients who would be doing a thoracotomy, and we

wanted to use the most efficient deéign possible to
minimize the number Qf patients exposed.

To achieve double blinding, we‘had to turn
to a | team. _We had . one invesﬁigator,‘ the
electfophysiologist, th would be résponsible for
programmiﬁg the device and he obviouSly would know if
thevpatient was-programméd.

But the second individual, who would be the
heait failure specialist, would be responsible for

following up the patient and that individual was

- blinded as to the pacing mode. Finally, the patient

“Ehemselves are blinded as weIl.

The primary outcome is measured in terms of
functional status.  The patients were given an

exercise test using a modified Naughton protocol on a
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treadmill . This protocol was performed at the

randomization visit, again in three months, and again

at six months. Peak VO# would be used as the ﬁrimary

endpoint. The original sample size required for Phase

1 of 248 patients, were enrolled.

The diagram at the bottom shows how the
study was laid out. What makes the‘Ventak CHF/Contak
CD study unique in its design is the pressingineed
that patients had for an ICD.

All these patients have VT/VF, and it's
important to get a defibrillator in them as soon as
possible. So it wasn’t always possible to insure that
the patients'were on the right ﬁedications or have
adequate doses.

Therefore, what we did was to implant the
deVicé and give the physicians a one-month period of

time. This one-month period of time would allow the

' patient to recover from the surgery, it allowed them

to recover from any cardiac arrest or any arrhythmia
they had.
But it also gives physiéians the opportunity

to adjust medications as need be before the randomized
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study is carfié& Sut -

‘Patients weré them randomized to get either
three months of CRT( followed by three months or no
CRT; or, alternately, three months‘of nOFCRf followed
by CRT.

At the end  of this intense study phase,
patiénts were continued to be followed at three-month
intervals for device e&aluatidn and so forth to ensure
the device is working properly long term.

After we enrolled our o:iginél sample,size
of 248 patients,rthere was a dialogue between Guidant.
and the FDA concerning the désign éf the study.that
was looking at CRT. |

We then modified our study and went forward
with Phase 2. By looking at Phase 2, wé looked at six
ﬁonths of cqntinuous déta,'rather than a cross- over

design with a new ‘primary hypothesis, that of

<"determining: Does CRTD slow heart failure

progression?

We still retained the elements of the
original Phase 1, that we would still continue to look

at whether or not CRTD improves chronic functional
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status.

So the features of the new study design are
as follows. Instead of a cross-over design with three
moﬁths duration each, we have a parallel design with
six months.

We also now consider morbidity5and.mortality
as the primary outcome. Again, we retained the
elements of the original design; that is, patients
were implanted. We had no CRT for the first month to
give physicians an opportunity to foilow the patients
and adjust the medications, and then the patients were
randomized through the six months of CRT or six months
of no CRT. Again, at the end bf the six-month period,
patients would continue to be followed.

In terms of how data were integrated between
the two phases, the patients enrolled in Phase 1 would
contribute data from the first three-month period.
Patients enrolled in Phase 2 would contribute data
throughout the entire six-month period.

Based upon the sample size available at the
time of analysis, we have roughly half the patients in

Phase 1, half the patients in Phase 2 for a follow-up
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1 | time'four and a half months during the intensive
(M\' ‘ | 2 therapy phasef
V\Te 3 o In terms of study organization, beceuse it
i 4 was important to consider the effect on functional
5 status, we went through a COre.labOratory and they
6 were used to'evaluate all data frem exercise testing.
7 " We also used the Services of a external
8 || events  committee. It consisted‘ of  four
9 'electrocardiologists, 'with three heart failure
- 10 specialists and one electroéhysiologist serving.
11 It was their task to review and adjudicate
12 all deaths and all hospitalizations that teok place
L 13 during the course of the study. Furthermore, this
14 committee was blind to the randomized therapy while
15 they made their deliberations,
16 | ' We also had an~independent.stetistician who
17 ~ provided statistical recommendetions and helped‘
i8. ~f€§erferm the‘eovariate analyses.
19 o The patient demographics‘ of the Ventak
ﬁ 20 CHF/Contak CD study are very.similar te thet ef a
7’ 21 , standard defibrillator populationA with a high
;k 22 . proportion of coronary artery disease.
o
L
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What’s7nota51e‘is that 58 percent of the
patients are New York.Heaft Class III, and é left
bundle branch block was the most predominant ;ort of
interventricular conduction delay.

We also find that patients were very well

'mediCated at the time they were treated in the study.

We  determined that »there were no clinically
significant differences between the CRT and the
control groups at the time of enfollment;

Now we’ll turn to’the endpoints and the
study results. We consider our results in three
distinct ways. First of all, we have the EésyTrak
lead. ‘We’ll look at it and its performance.

Then we’ll look at what happens when We take
the EasyTrak lead and combine it with CRTD to see hqw
well it works as a system.

Finally, we’ll consider CRT and how well it

-~ works as a therapy.

Starting with the EasyTrak lead, EasyTrak

lead safety was determined on the rate of the lead-

related adverse event rates. Effectiveness was judged

in terms of. lead performance, that is, pacing, sensing
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and impedance. We also considered the implant success
rate.

Shown on the 1left is the lead—;elated
adverse event rate of approximately 12 peréent. The
95 perceﬁt cbnfidence -- 95 cdnfidence interval is
well within the acceptance boundary. Therefore, we do
meét the safety-endpoint.

‘Shown on the right are the three most common
types of‘adverse effects associated With the EasyTrak
lead. The first one 1is elevated left ventricular
thresholds, which were seen in 29 patients, or 6.5
percent overall.

Twenty—fivé‘of these 29 were resolved with
reprogramming -- I'm sorry.'With repositioning, or 86 -
pefcent.

There Were four patients in whom given the

lead_bould not be repositioned or the investigator

-.elected not to try it. That happened in 14 percent in

which the therapy was abandoned.
The second most common type was  that of
double counting. Because of the biventricular sensing

it’s possible to sense the QRS twice, leading to
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inappropriate therapy.

We séw that happen in ten patients, pr in
2.2 percent. It resulted in lead repfograméing in
fivé, resulted in,lead revision in four, and one
patient éxpired before lead revision‘could,bé carried
out. However, thét death was unrelated to the device
or the therapy.

The third most common was that of coronary
venous trauma, which was reported in ten patients, or
2.2 percent.

In all ten of these situations in the study,
no intervention was necessary and no cardiac tamponade
was noted.» Furthermore, thete\was no short- or long-
term sequeléevresulting from these coronaryvvenous
traumas. Therefore, the adverse event rate is within
our safety standards.

Turning now to effectiveness, what we first

“have to consider is getting the EasyTrak lead into the

‘patient cannot be measured with the implant success

rate.
Overall, we were able to implant the device

in 87 percent of the pétients in whom it was tested.
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' What we consider the number one reason for
not being able to implant the device was either
inability to locate the ostium of the coronary sinus

or inability to cannulate it and get a stable

‘position. That happened most cdmmonly. When we take

that into account, we were able to implant it in 91
percent.

We also considered the impact of ablearning
curve. Shown on the right is the patient population
divided with quartiles based wupon - investigator
experience. We find that over time with increased.
investigator experience, the implaht's success raté
rises over time. Furthermore, the ability to find and
éénnulate the‘coronary sinus os also improves as well.
So investigator experience improving, we‘get to 91
percent in class success rate.

Also of importance is that of procedure

“Eime. The skin-to-skin time to place the entire

'ASYStem‘for the first quartile was about three-and-a-

half hours. But as time goes on and investigators get
more experienced, the mean time is now reduced to two

hours‘by the time you get to the fourth quartile.
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Let’s now donsider the effectiveneéss of the

lead once it’s in place. Starting out with left

ventricular thresholds, the 95-percent tolerance

interval was well within the boundaries set forth at

- the butset of the study.

Our threshold was about 1.8 fo 1.9 volts
thrdughout the study and was remarkably stable over
time. -' Tﬁe second éffective set-point was that of
lead impedance. This is the biventricﬁlar lead
impedance and represehts the parallel combination of
the left ventricular and right ventricular leads.

‘The‘95+percent confidence interval, again,

'is well above the standard set forth at the start of

the study. Similar to the pacing thresholds, the lead
impedance is, again, remarkably stable over time.
The third effective set-point was that the

biventricular R-wave amplitude, or the,ability to

- gense the rhythm. Very similar to the other

%endpoints, it was also stable over time with a mean

value of about ten millivolts. The mean value was,
again, well above the acceptance value.

So to consider the performance and safety of
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the EasyTrak lead; all safety and effectiveness

 endpoints have been met.

-Next we consider how the EasyTrak léad and
CRTD, when used as a system,_interact.‘ In terms of
safety for the implanted system; safety was measured
in terms of the severe device-related ad&erse’event
rate and in terms of ;utcome mortality.

For effectiVeness, we considéred a
combination of CRT and Lhe EasyTrak lead to see how it
affected ICD performanée. The two regimens used here
were detection time and a succéss rate of anti-
tachycardia pacing bx‘ ATP for the termination of
monomorphic V-tach.

Starting out with the safety endpoints,
both the severe device—rélated adverse event rate and

the outcome mortality rate were both well within the

standards set forth at the outset of the study..

{‘Therefore, ‘we meet the Safety standard so we’ve

combined the EasyTrak and CRTD together.

When we consider the performance of the
combination, we started out looking at the inducéd

ventricular fibrillation detection time. Because we
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have two-lead sensing, we wanted to make sure that the

- combination of two-lead sensing did not do anything to

degrade the ability of the device to detect induced VF
and, clearly, we see that that doesn;t,hapgenf

‘The Contak CD average detection time was 2.2
seconds. That compares very favorably to that of a
stahdafd fibrillator, the Ventak AVl, of 2.0 sécénds.

For ATP conversion efficacy, again, we have

 biventricular ATP. We fifst considered  that of

induced MVT, which is either tesﬁed at the time of
implaht, or it could be deferred.

This was tested ekperimentally in 44
patients. The conversion rate with CRTD was 64
percent. While this was less than we énticipated, it
wés similar to that of published, studies ‘about
terminal testing of ATP by using the right side; which
ratea,59 to 80 percent.

We aléo\tested the ability of the device to

Z“greatJSpontaneous MVT. In 196 patients, an empiric ATP

scheme was used. The conversion rate of these episodes
was 88 percent. Again, very similar to that of

publishéd studies for right ventricular ATP between 89
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and 92 percent.

Therefore, ventricular fibrillation sensing

»and the treatment of ATP with biventricular ATP are

similar to that for conventional ICDs.
To summarize the system’s safety, for the

EasyTrak = lead, we demonstrated safety and

effectiveness of the device. We also find that if we

combine the EasyTrak lead as part of a system,Vthat

vthe'system still remained safe and IC performance

remains robust.

We also had additional experience as well in
that there are two separate studies that can look at
how well the EasyTrak léad syStém Worked.-

One 1is the continuation of the Ventak
CHF/Céntak CD stuay beyond the therapy'phase. That’s
near coﬁpletion. Wéfaléo have the European Registry,
which has been completed.

Both of these studies provided prospective

’longitudinal assessment . of the Contak CD EasyTrak

system and cD monitoring. The focus of these two

studies are complementary.

From the Ventak CHF/Contak CD study, we
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continue with our analysis on morbidity and mortality.

 From the European Registry, we get additional

information about functional status.
- Between the US and the European studies, we

have over 1,500 patients enrolled. In the United

- States, we have over 500 patients enrolled at 47

‘centers. The mean folldw—up time is 16 months.

We have over 100 patients’now follqwed‘for
over two years, with three and a half years being the
maximum available to us now. The cumulative
experience is over 7900 patient-months.

When you consider our European experience,
we have enrolled 1,000 patients at 248 centers. The
mean folldw—up there is four months with a maximum’
follow—up‘ of 20 months, with an additional 4400
patient—months of experience.

We’ll now consider the third investigational

" component of the study, that of CRT effectiveness. We

Had complementary endpoints that were used to evaluate

the 'effectiveness of CRT and they represent

' complementary perspectives.

Theses endpoints were prospectively'powered
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at 80 percent with a five percent alpha level. The
first consideration is that of the progression of
heart failure for our primary endpoint. % his
analysis considered events and the time it took to
reach those evenﬁs.

The thrée components consisted of all-cause
mortality, hospitalization for heartvfailure, which
lasted at least 23 hours and VT/VF events which

required device intervention.

The complementary perspective without a

secondary one, was looking at the functional status.

The endpoints specified in the investigational plan

were peak VO,. This was measured With an assisted,

limited exercise test performed on a treadmill and

quality of life.
Quality of life was determined by the

Minnesota Living with Heart Failure questionnaire. We

‘also formed ancillary analyses that would vhelp

:complement the functional status endpoints. We

loocked at six-minute walk, Vg/VCOé slope and changes
in the New York Heart Class.

We also provided covariate analysis. The
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purpose of the dovariatevanalysis was defined as any
factors other than treatment that could affect the
outcome. ’

As stipulated in the protocol, clinically
relevant variables were selectedﬁbefore;proqessing‘any
analysié for the primary and secondary endpoints at
the conclusion of the study.

We utilized the services Qf physicians who
forméd‘our Contak CD events committee{.They provided
five Variables; based on their clinical experience,
that were assodiated by them with the progression of‘
heart failure.

The five clinical variables provided were
that of New York Heart Class, bundle branch
ﬁorphology, etiology, whether ischemic or non-
ischemic, left Ventriéular éjéction fraction and the
QRS width.

Once we have these covariants'identified, we
were then able. to proéeed with the primary and the
secondary analysés.

In the primary analysis, we loock at:the

time-to-event analysis and the progression of heart
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failure and we were then able to look at the

~longitudinal analysis of functional status over time.

Starting with progression of heart féilure,
on the Y-axis is the resﬁlt of reduction with CRT with
respect to the control grouﬁ wiﬁh no CRT.

We find that a 56 perceﬁt reiative reduction
in mortality, 25 pércent relative reduction in heart
failure hospitalization and a 13 percent relative
ieduCtion in‘VT/VF events.

The composite endpoint was a 19 percent
reduction overall, which wés not statistically
significant. However, every component of the ipdex:was
conéistent and in a direction favorable to CRT with no
clinical evidence of harm.

When we considered the functional status
endpoints, afﬁer,six months of CRT in this patient

population, we saw .7 milligram per kilogram per

E minute improvement in peak VO,, which approached but

did not achieve statistical significance.

With quality of life, we saw improvement in
both - gfoups, though we did not detect - any

statistically significant difference in quality of

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
) 1323 RHODE ISLAND AVE., NW.
(202) 234-4433. WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

45

life, between CRT aﬁd no CRT.

Turning now to the ancillary analysis, fér
a six—minute walk, we saw a 22—ﬁeter improveﬁent in
the CRT group after six months,b compared to the
contrél,group. Similar to peak VO,, it approached,
but did not achieve statistical significance.

For the V,/VCO, slope, again, éfter‘ six
monthsbof CRT, we did not detect any differences.

The final ancillary'analysis was that of New
York Heart Class. After six months we see that 68

percent of»the patients are New York Heart Class I or

II, compared to 81 percent of patients after six

months of CRT. Again, this approached but did not
achieve statistical significance.

So to summarize our CRT effectiveness,
statistical significance was not reached fpr the

primary or the secondary endpoints. However, from the

[Qfévent analysis, we do see a positive directional

effect of CRT upon ali individual components of the

index -- mortality,vheart failure hOépitalization and
VT/VF events.

When we consider functional status, we also
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see a modest trend toward clinieal improvement with
CRT in the indices of peak VO,, six-minute walk and
New York Heaft Class. ’

Sd.at the conclusion of the study, we sort
of stepped beck and reflected oﬁ what we had learned
from the sﬁudy and what we could determine.

First of ‘all, let’s considexe what we’ve
learned about the EasyTrak lead andAthe CRTD EasyTrak
system;

We know the system is safe. The lead is.
safe;bthe combination of lead with the cenventional
ICD is elso safe.

We also know the devices perform as

designed,ithat the EasyTrak lead can be'placed"with

~high confidence in a decent amount of time, and

electrical performance is stable as well. We also

know that, when used as a system, that IC performance

- is not compromised.

In terms of CT, when you consider safety, we
don’t see any evidence that CRT is associated with -

clinical harm in this patient population. In terms of

effectiveness of CRT, we see a positive directional
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effeet on the components of heart failure progression
as well as trends te improvement in functional status.
We also see a high degree of physician and
patientbpreference for the therapy. When}we polled
patients in the last follow-up eonducted,_97 percent
of the‘patients were programmed to CRTD at the last
‘follow-up visit. |
We also have to consider the results of the
covariate analysis. The covariates pfovided by the
Heart Failure Events Committee were able to identify.
"for us. a patient population with‘ advanced heaft
failure. After lobkingvat this patient population,
that gives us encouragement to continue further looks.
The greatest impro?ements in peak VO, and
quality of life were aesociated with the severity of

baseline heart failure. That is, the more sick the

patient was, the more 1likely you are to see

.. improvement.

We also see emerging data fromlother studies
as well. Published studies were conducted while the
study was in progress, and the published evidence of

CRT in a similar patient population also showed
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results.
You can look at the French Pilot Study,
which looked at Heart Class III/IV patieﬁts; the

InSync Study, which looked at Heart Class III/IV;

 MUSTIC, which enrolled Class III; and PATH-CHF, which

included patients with New York Heart Class III/IV
heart failure. So positive results were reported in
these other studies With.a similar patient population.

This is what we know, buﬁ then we have to
stbp and consider what we don;t know, and we have to
walk through some gquestions. We first of all have to
consider the risk/benefit ratio of CRT in the study
populace with New York Heart Class III/IV heart
failure.

First of all, we have to ask ourselves. in

terms of risk: Is it possible that CRTD in a

specialized patient population could cause harm in a

#patient with advanced heart failure? We don’'t know if

the lead or system safety looks different for these

patients than for the general population. We’also
don’t know the effect of heart failure progression in

these patients as well.
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On the flip side, consider benefit. Is it
possible these patients may have a greater benefit in
terms of heart failure progression'and_in terns of a
functiqnal status. We didn’t know if it is possible
that some or all functional stetns variables may show
improvement.

And, finaliy, what is the magnitude of
improvement, compared.With.other'heart failure studies
and that of other reported CRTD studies.

iwith tnat in mind,>we decided to proceed
‘with further analysis. We Wanted te come to the
impact of CRT on a subgroup of patients with advanced

heart failure. We sought the Council for Independent

Statisticians to advise the process, that first of

‘all, multiple hypothesis testing must be kept to a

- minimum to avoid detecting any spurious results.

It Was also decided to use the same five

‘.;%elinical variables obtained from the independent

é?through -- €eXcuse me -- an independent group of

physicians and use those to do a separate analysis;
and, finally, without any advance‘knowledge of what

the impact'of its covariates are, that the covariates
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shéuld be discreté: They should also be stable. We
should consider covariatés that are stable over time
and‘are not in flux while the patient is in the?study.

| Baseline characteristics should ge similar
for the control VersustRT groub and, importantly( p-
values should be interpreted with care from this type
of analysis.

Our observations should include a
satisfactory éample size, and also importantly, that
clinical merit 1is a reasonable considefation in.
assessing these findings. Theréfore; with this
plan and these ground rules -in plaée, we then
ﬁroceeded to further analysis.

| Something else you have to take into
consideration was to iecognizé thét the New York Heart

Class can change, that patients were enrolled in a

class first, and then physicians had the opportunity

“fto~adjust medications. This was necessary because the

CVT/VF events were negative.

At the time.of enrollment in the study,
patients were pfedominantly New York Heart Class IITI.

But before any intervention took place and while
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physicians:‘had the opportunity tq follow their
patientérwe see a shift towards higher'heaft classés.
So a . number of patients are now in New Yoré Heart
Class I or II Who weren’t there at time of enrollment.

It’'s the patients who remain in Class III or
IV after the one-month waiting‘period that constitute
the core of the advances heart faiiure group.

So let’s consider the cbvafiate analysis.
Looking at our pre-specified endpoints of peak VO, and
quality of life, we found that NeW York Heart Clasé

III or IV patients had a statistically significant

‘relationship with CRT.

We alsobsaw,that there was decreasing left
ventricular ejection fraction and widening QRS. We
also saw interactions with peak VO,; however, not with
quality of life.

When we consider etiology and bundle branch

‘,MOrpholbgy,‘we found no relationships between these

covariates and the outcome.

Therefore, it’s_thé New York Heart Class

III/IV patients at the time of randomization who were

‘found to be the only covariate that had a
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statistioally significant relationship with Dboth
endpoints.

Furthermore, the subgroup of patients is

consistent with’that of other published studies, such

‘as the French Pilot Study, InSync, MUSTIC. They all

are considering‘a very similar patient'population.

Letis look at the results we get from this
analysis. Starting out with the sample size, ronghly
half the patients.who enrolled in the study were
advanced heart failure group and the sample size we
obtained~is simiiar tobthat we originally’estimatedi
for Phase 1 study, using parallel arms.

If we separate out these’ patients, and
reconsider the endpoints for 1ead effectiveness, lead
safety, system effectiveness andbsystem satety, we
find that we still meet all the  safety and
effectiveness endpoints for the subgroup.

So let’s go back now and reconsider the

_W%question of heart failure. In - this patient

population, again, similar to that of the original
all-patient population, we see that everything is

moving in the right direction, it’s consistent and
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favorable towards CRT with respect té no CRT, and an
overall 25vpercent reduction in progression of heart
failure. Again, ﬁo clinical evidencé thaé.CRT is
harmfui in this patient population.

We now walk through the functional status

endpoints. The patients,with advance heart failure

after six months of CRT showed an impressive 2.1 mL

per kilogram improvement over the control group, which
pretty much stayed flat.

Quality of life in this patient populétion-
im?roved by nearly‘llpoints over the control group
after six months of CRT.

For th¢ six-minute walk distance, we found
that a patient with CRT had a 48-meter improvement
oﬁer those patients who were randomized to the control
group. The V;/VCO, slope wés also—favorable towards
CRT with a-3.7—meter improvement .

We finally lookéd at the shift in New York

ltHeart Class. We find that after six months of no CRT,

42 percent patients are now in the New York Heart
Class I or II. After six months of CRT, 72 percent of

patients are now near New York Heart Class I or II.
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The results that we achieved are consistent
with clinical expeétations. We went to the literature

to try to determine. what represents a clinically

‘meaningful change to V-tach. If we start with peak

VO,, that nﬁmbers between one and two mLs per kilogram
per minute héve been cited as the clinically relevant
improvements for patient population, and we were able
to achieve a 2.1 mL per kiIOgram per minute
improvement.

The designers of the quality of life<
questionnaire designed it so thaﬁi a fivé—point
improvement would be clinically meaningful, and we
wefe able to achieve'aﬁ 1ll-point improvement.

In studies involving the six-minute walk

test, it was true that you need to see an improvement

of at least 45 meters to be clinically-meaningfulfand

~in this patient population we saw a 1l4-meter

imﬁrqvement.

In studies &ith a.\flE/VCO2 slope, grades
between minus three and minus 12 have been cited as
clinically important improvements, and here we see a

minus 3.7 unit improvement.
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Based upon other published studies of heart
failure, based upon other CRT studies that have been
published, we are very consisﬁent with what’s ;lfeady
there.

So, finally, to summafize the relevance of
the observed CRT effects in this paﬁient population.
First of all, the‘data-We.get are concordant. We have
identified patients with advanced symptomatic heart
failure who’ve been fOund to benefit with CRT. The
data are also consistent.

First of all, when we iook at all of the
clinical variables, péak VO,, quality'gf‘life; six-
minute walk,\&/VCOzslopé}o; New York Heart Class, we
see clinically meaningful changes in all of them, ali
of them in the direction that favors‘CRT. |

Furthermore, if you look at 6ﬁr sample size,

that’'s very close to the sample size needed to show

J;Ehe-original functional status improvements in Phase

1 of the study.
It’s also important: to notidé that the
magnitude of changes we see are indeed clinically

relevant. They- match that of other heart failure
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studies and are consistent with external studies which
also consider CRT.

Finally, theré’s the effect of»thé'meta—
analysis. If we look at the indi?idual cdmpoﬁents, we
saw a positive directional efféét of CRT upon all the
indiVidual componénts, égain, with no clinical
evidence of harm.

So, to summarize, fbr thé Ventak CHF/Contak
CD biventricular_stﬁdy, we believe wé've provided
reasonable assurance that the Conték - CD EasyTrak
system is safe and effective in the indicated patient
population.

Let’g first consider safety. That we either
look at the lead or the system'qr CRT,rit was found to

be safe for the entire patient study and it was found

to be safe in the advanced heart rate group.

This group 1is going to need to find its

‘patients with New York Heart Class III/IV, while on

heart failure drug therapy, left ventricular
dysfunction, defined as a LVEF less than 35 percent,
of a wide QRS, at least 120 milliseconds, and who are

also indicated for an ICD. Physicians were to take in
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all patients studied, as well as the advanced heart

failure group.
We consider effectiveness. But the

effectiveness of the devices themselves the EasyTrak

lead and the system are effective for the entire

~ patient population and remain effective in the

advanced heart failure group.

Finally, in terms of CRT and its
effectiveness, that we’ve demonstrated clinicel
assurance that CRT 1is effective in a patient
population with advanced heart failure..

The clinical data beforeiyou supports the
proposed 1abeling'that we.seek, With that I’1l now

turn the floor over to Dr. Michael Higgenbotham, who

will comment on the clinical relevance.

DR. HIGGENBOTHAM: Thanks, Pat. Panel

members, ladies and gentlemen. I must announce that I

“"have operated as a core laboratory for cardio-
" pulmonary exercise testing in the Contak CD study and

" have no other interest in Guidant.

 When you look at the functional status of

heart failure' patients, we sort of look at the
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functional incapacity as leading to several different
problems in patients with heart failure.

The primary problem, of course, ;s that
these patients are unable to achieve certain levelé of
peak exercise and certain levels of sustainable
exercise.

But there are some secondary problems that
occur in a functional inpapacity as well. They, of
course, are the SYmptbms, the unpleasant symptoms of
shortness of breath, andxfatigue, and anxiety that
accompany attempts to scope certain 1evels of physical
activity.

And last but not least are the impacts that

- the functional incapacity has on interactions with

other people, that lead to the wvery important
financial and social impacts on the patient’s quality
of life.

So any worthy assessment of functional

capacity in heart failure patients, of course, has to

embrace those three sort of domains. The -primary

problem of functional incapacity and the consequences

. of it.
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The Contak CD study achieved that. It

achieved an appropriate selection éf iﬁfluence, which

were these four measured here. The peak .oxygen

uptake, six-minute walk, quality of life que;tionnaire
and the New quk Heart Classifiéation.

The peak oxygén uptake, of course, defined

the level of peak activity this certain individual

‘could obtain. The six-minute walk described another

element of exercise, which is a sustained ability of

s

exercige ovér‘a reésonable period of time.

And on the quality of life questionnaire
that was used, assessed the patient’s impression of
the tYpes of things that could be comfoftably achieved
in the physical domain in this,questionnaire, and also

the affect that that had on the patient’s interaction

‘with other individuals, the psychosocial consequences

of functional incapacity and improvements in

- functional capacity. -

Finally, NYHA class, which is the other
important component of this sort of collage of this
collection of functional evaluations looked at the

patieht’s impression of how his incapacity affected
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his day—to—déy activities.

Now with those four, al;hdugh they’re all
essential, peak oxygen uptéke is somewhat tﬂe most
robust. It’s the most reliableumeésure of functional
status because it’s the only bne of all of those
measurements that objectively measures cardiac
reserve.

Peak oxygen uptake is a pretty Qood non-

invasive estimate, in fact, of exercise cardiac

output. And I know we like oxygen uptake because it’s

~independent of the protocol We used and of methods.

It doesn’t matter whether there are minor

departures from the protocol. It doesn’t matter what

- instrument is used to measure exercise tolerance, and

we ‘get .pretty much the same answer when we used
maximal oxygen uptake.

And to those of us interested in exercise

, physiology, it also gives us a common language, a

common currency with which to communicate.
An exercise time of five minutes means
nothing to us. An exercise oxygen uptake of eight ml

per kilograms per minute means everything to us.
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‘Maximal oxygen Uptake is important also
because it’s reproducible without a great amount of
vulnerability'to placebo‘or training effects.?
| This is -- it distinguishesvmaxima1 oxygen
uptake from measurements liké  maximal workload,
maximal exercise time, which are tremendously
suspectable' to differenceé in ﬁotivation, and
differences in mechanical efficiéncy, which lead to
pfogressive-increase in exerbise‘time, as we have well
learned from a multitude of studies looking at
pharmacologic interventioﬁs.
- Finally, peak oxygen uptake is the endpoint
that doesn’t have to apologize to anybody. It is a
primary measure of quality of life and an objective
one that need not necessarily correlate with anything

else.

It’s very much the gold standard of the

.'fObjectivef element of quality of life. One of the

objections, of course, to maximum oxygen consumption
is that day-to-day life is not a maximal event.
Surély, maximal exercise tolerance is not

the determinative of a patient’s ability -- a person’s
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ability tdbperform day-to-day activity.

That’'s true, except when you’re a heart

failure patient. It’s true that in normal individuals

a difference of 20 percent, even 50 percent of maximal

oxygen uptake doesn’t alter‘at éil the extent to which
you‘can carry out day-to-day activities.

But this illustration shows Very‘well thaﬁ
.the opposite prevails in patients who are impaired..If

we take 20 cc’s per kilogram per minute broadly as the

~ low-end of normal, we see the impact and the.

relationship.
And this is a figure that I modified after

Norman Jones’ illustration. The greater the maximal

- oxygen uptake is reduced, the more impact it has on

day-to-day activities.

In fact, it’s not true that day-to-day life

- for an impaired heart failure patient doesn’t get into

. the maximal oxygen uptake domain.

You can see that the sicker the patients are
toward the left hand side of this curve, the steeper
the relationship is.

And it makes sense that smaller increments
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or décrements in ph?sical capacity should have more
profound influences on'day—to—day activity the more
people are impaired. .

The second point made by this illustration
is the two cc’s of oxygen uptake-is a lot. If you
look at the difference between eight cc’s per kilogram
per minute, ten and 12, you’'re looking at completely
different situétions in terms of the independence of

the patient’s life.

And two cc’s makes a difference between a

patient that’s stuck at home and one that can be taken

out to see friends or to go tp the mall with some
assistance from'friends or relatives.

Two cc’s between thé maximal oxygen uptaké
of ten and 12 gets them on the phone to their friends
and  relatives saying that they’ll be going out by

themselves. It’s sort of the mark of independence when

“you get up to that maximal oxygen uptake.

They are the direct associations that shows
you the magnitude that oxygen uptake has on the day-
to-day quality of living.

Not only in the Contak CD study, where there
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were these large changes, two cc’s per kilogram per

minute seen in the advanced heart failure group, but

- everything was concordant.

Not only as Pat showed you earlier, there
were significant changes and conéordant changes in the
quality of 1life measurement, the six-minute walk
measuremeﬁt and this V;/VCO, ratio. Increments séem
to fall into place. Concordant moving in the right
direction, but also according to the right‘ quantity.

It's a little hard for you té think about a
quality of life measurerﬁent of 10.9, but just consider‘
for a moment what the physical equ;’.iralent of a 48
meter vchange 1s in a six—minute ‘wélk.»

If you have a six-minute,race between two
heart failure patients and up to six minutes, one ends

up 48 meters ahead of the next, -You don’t have to

‘correlate that with very much to understand that that

fis a profound change in physical performance.

The Vy/VCO, ratio is a metabolical
surrogate. It’s a metabolic measurement that measures
the excesgive ventilation that occurs in heart failure

patients out of proportion to ‘the primary driver of
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ventilation during ekercise, namely, CO,.

And what it describes is an increase in the
deadv space, a migmatch ‘betweenb ventiiatién ‘and
profusion of the lungs that happens becauée of the
inadequate'cardiac output that YOu’re seeiﬁg in heart
failure. So it measures the patient’s ability to
distribute blood to this éartidular organ.

And the problem with Vy/VCO,, of course, is
that it’'s a Surrogate measure. The patient doesn’t séy
I feel worse today because I my Vg/VCO, sloperis a
little bit higher. And that is a little bit of a-
problem in interpretation.

But ﬁhere are two major advantéges that make
ﬁs keep on wénting tp measufe thése.measurements.
Number one, théy’re‘mechanistic. That’s so important
for us in exercise physiology to know that the changes

in exercise tolerance that we see have a mechanistic

~basis. It’s something that you can’t shake.

Now the second thing, talking of lack of
shakeability, is the V;/VCO, ratios. Very reproducible
and it’s not dependent on motivation. Most of the

data that we see in this V;/VCO, slope is from
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submaximal domain of exercise, something you can’t

affect.

So it adds very much to the robustness of

our confidence that in this subgroup of patients,

something really was going on that was physiological.

Another thing I’'d like to emphasize is that.

we hardly every see this kind of concordance or

magnitude of exercise responses in pharmacologic
studies.

I have personally not seen data over a Six-

month period where pharmacologic intervention safely

improves exercise tolerance and gives such a beautiful
concordance in all of the estimates of functional
dapacity.

It’s not unique though because in oﬁhér CRT
studies, interestingly} show very similar'data. I

show here the three controlled trials that have been

fjdone with CRT and published fairly recently.

And without dwelling too much on statistical
significance, because occasional -- ‘in this grid have

not achieved .05 statistical level of significance.

" But all of them have come very close. Most of
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them have been significant and the qualitative and

quantitative concordance in those three studies is
remarkable. ’

When you think of the Spotty or completely
absent improvement in exefcisé | tolerance in
pharmacologic studiés, three out of three isn't bad.

So I conclude that each of the endpoints
selected for this study were good 6nes. They were
totally appfopriate._None of them was redundant. They
weren’t repétitive. They looked at different elements
of functional incapacity.

They were complimentary, in that every one
of them, hot ohly reinforcea the validity of the other
in this subgroup, but added new information as to the
clinical relevance of the findings.

And, of course, the important thing for us

to consider is that CRT seemed to benefit this whole

 profile of objective and subjective measurements.

The changes that we were seeing in the
functional status were positive, very internally
consistent, implying that there is reality in these

measurements.
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The other thing that tends to reinforce my

confidence in these objective and subjective

‘measurements was that they compared very favorably

with those observed in other heart failure studies,

favorably in terms of pharmacologic studies, but very
concordant with what was seen, what has been seen in
other mechanical intervention studies.

We probably, more importantly, or as

importantly to these findings being real, was that

they were clinically important. The changes in.
magnitude of these meantvthat the types of clinical
chaﬁges that wyou see, séme metabolic measurements,
some easier, like thé six-minute ‘walk test to
interﬁret, had real clinical meaning for these heart
ﬁailure patients.

So I cbnclude that this probably represents

some sort of break through in this.long struggle that

- we had to identify an intervention in heart failure.
But over a very prolonged period of time, and it seems

~ to get better as time goes on, we see a safe and

effective improvement in functional class for these

heart failure patients, and that, I think is a major
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i

advance in heart failure‘thefapy. Thanks a lot.

DR. SWAIN: Mr. DeVries. Does the sponsor
have any further comments to make at thié- time?
Great. Thank you very much and thank you for staying
on time.‘Excellent.présentatibnsn The next will be the
FDA presentation, Dr. Barold.

DR. BAROLD: Good morning. This PNA was
submitted in what we call a modular form, meaning that
the manufacturing information, the device description
and pre-clinical and non-clinical laboratories studies

were submitted prior to the clinical data, were avidly

evaluated by the FDA and these modules have been

- subsequently closed.

Today we’'ll be presenting the information
'from>the clinical module, which is the last module to
‘be evaluated. Next slide, please.

The review team at the FDA was guite

~extensive, and I’'d like to express my appreciation for

all of  the support that they helped to put this
presentation together. Today you will be hearing from
myself and also from Dr. Gerry Gray in regards to some

of the statisticalranalysis. Next slide, please.
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The preclihical tésting was by the sponsor

‘and I would just again add that the generator of these

tests results have all been evaluated.by the éDA and
they met the‘appropriate sténdards for tes;ing. Next
siide, please.

Just as a basic device description to remind
you, this is a full functioﬁal ICD and dual chamber
pacemaker. It has a unique feature of biventricular

pacing capabilities. This is achieved by tying both

the right ventricular and left ventricular leads

together aﬁd they receive both simultaneous sensing:
and. pacing capabilities.

The EasyTrak left ventricular lead, which
will also be evaluated today, was placed into_the
coronary vena system. Next slide, please.

Theusponsqr went through ‘a complete study

method, the phase one and phase two. Today he will be

“presenting the data from the phase two part of the

study and just to remind you very briefly, that every

patieht received an implant.
These were patients that were indicated for

an ICD, so every single patient got the same implant.
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Then after a 30-day waiting period, the
patients were then randomized to either the cardiac
resynchronization therapy or pacing on or paciﬁg of £.

And then after thé six-month péint, the

inVestigators were allowed to +turn the cardiac

resynchronization therapy on. And as you can see, the

majority of the investigators did. Next slide,
please.

I'd like to read you the indications for use

)of this device as defined by the sponsor. . They are in

patients who have advanced symptomatic heart failure,

defined as New York Heart Association Class III and -

four, including left ventricular dysfunction in an

ejection fraction less than or equal to 35 percent, a
wide QRS complex defined as a ORS greater than or
equal to 120 milliseconds while on heart failure drug

thérapy and patients who are at high risk of sudden

~ cardiac death due to ventricular arrhythmias.

The primary study endpoint to this study
were to show ' a sloWing of the progression of heart
failure as defined as a composite of all-cause death,

heart failure related hospitalizations and ventricular
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tachycardia and ventricular fibrillation requiring

device therapy.
A modified endpoint, as was explained by the
sponsor, also included adverse ~events for heart

failure, and this would typically be patients that

presented to the emergency room for diuretic therapy,

~but were not hospitalized.

The study was powered ﬁo detect a 25 percent
reduction in the event rates, and I’'d like to remind
you that the control event rates‘were assumed to be a .
15 percent death rate, a 30 percent  rate for
hospitaliZation for congestive heart féilure and a 20
percent rate of Ventricular tachycardia ventricular
fibrillation.

-These numbers were obtained from the Precise
Study, which was a randomized.placebo controlled study

of carvedilol. Based on this, thé sponsor calculated

"~ a sample size of 308 patients. Next slide, please.

Additional study endpoints included an
improvement in the functional status, as measured by
the peak VO,, the V./VCO, slope and the six-minute hall

walk.
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They also measured the quality of life using
the Minnesota Living with Heart Failure quality of
life qguestionnaire, did a change in New forﬁ Heart
Association function ‘class, the ATP conversion
efficacy, VT detection_time, séveré device related
adverse events and operative mortality. Next slide,
please.

They also looked at the appropriate study
endpoints to evéluate lead‘éfficacy and safety. Next
élide,'please.

The inciusion critefia the sponsor did talk
about. I would just like to remind you that these are
patients that afe indicated for an ICD and, in
addition, they had to have symptomatic héart.failure,
despite what was defined as optimal drug therapy,
although not a specific New York Heart Association

class was required to be included in this study.

The patients also had to have an ejection

fraction less than 35 percent and a QRS duration

greater than or equal to 120 milliseconds. Next élide,
please.

The inclusion criteria are all listed here
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and the major exclusion criteria were that they were
not allowed to have a general indication for permanent

pacing. Next slide, please.

The analysis performed, which our

~statistician will detail later,.the primary endpoint

used a rank-based method in survival analysis. The

secondary endpoints using analysis of covaiiahts. Next
slide, please.

Patient accountability. There were 581
patients enrqlled in this sﬁudy;vSOl were actually
‘impianted‘and 490 randomized. There were 248 patients 
in the treatment group and 253 in the control.

‘In' the advanced heart failure subgroup,
which we will discuss later, there are 120 patients in
the therapy gréupvand 116 in the control group{ Nex;
slide, please.

These are the baseline characteristics of

Fféll the patients which the sponsor has detailed. I
would juSt like to point out the New York Heart

‘Association class at the time of implant, or at the

time of»enrdllment, in which approximately one third

of the patients were in Class II. There were no major
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differences between the therapy on or off groups.

-Next slide, please.

At this poiﬁt, I'd 1like té mention the
change in New York Heart Association class from
baseliné) when the device was implantedl to 30 days
later, when the patient was actually randomized in the
study.

As you can see, there was a shift in the New
York Heart Association class from the time of implant

to randomization. This shift, however, was fairly

‘equal between the two treatment groups.

And I would also like to point out that the
advanced heart failufe - subgroup, which will be
discussed later, consists of this group of patients

here that are in Class III and IV at the time of

- randomization. Next slide, please.

These just outline the baseline

 3éhafacteristics of this advanced heart failure

’subgroup. They are very similar to the patient’s

characteristics associated with all patients, with the
exception of the New York Heart Association class.

Now these are the baseline characteristics
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at the time of‘implant,,And as yoﬁ can see, a certain
percentage of those patients were iniclass-II'hearﬁ
failure and then advaﬁced to Class III heart éailure
at the 30-day point. Next slide, pleése.‘

At ﬁhis point, I’'d 1like to turn the

presentation over to our statistician, Dr. Gerry Gray.

DR. GRAY: Good morning. My name is Gerry

Gray. I was the statistical reviewer for this
submission. - I just want to talk a little bit about

some of the statistical issues regarding subgroup

analyses and the AHF subgroup
- There were, actually, two different subgroup '
analyses that have been submitted for this PMA. The

first one, on the original round, was a subgroup

~ called non-right bundle branch block, NYHA III/IV at

enrollment. There are 290 patients in that group.

In the next round we have the subgroup that

_We're going to talk &about now, the advanced heart

failure subgroup, which consisted of patients who are

NYHA class III/IV at randomization. And, again, that

was one month after enrollment and implantation.

There were 165 patients in common between those two
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groups. Next slide.

There were five covariants that were defined

tee for

the analyses. NYHA class, bundle branch block

morphology, ischemic or not; QRS width, left

ventricular ejection fraction. And the NYHA class is
the one that’s being used to define the AHF subgroup

here.

Again, I want you to recall that there was

a one-month waiting -- a one-month transition period

or walting period betweeh the time of implantation and
the time of randomization. Next slide.

Now this graphic shows you, it traces out
the NYHA class’ of ail the patients in the study from
the time of enrollment to the time of randomization
one month later, and then at the six ﬁonth follow up
time.

And what this is -- there’s a lot of stuff
in’heref‘-But what you need to note mostly are these
highl;ghted.baré right there and right there that show
you the amount of swifching thaﬁ went on between the

enrollment time, when patients were implanted with a
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device, and the randomization time, when the CRT

therapy was turned on or not. Next slide, please.

The reason we look at that is because we

- want the covariants -- if you’'re doing a statistical

analysis using covariants, you don’t want them to be
dependent on the treatment.

In o;her»words, they should be something
that was either‘measured before the treatment began or
they are something that can’t possibiy be affected by
the treatment, like age or gender.

And in this case wé’re talking about using
ﬁYHA claés one month after implantation. And it
certainlY'waé before the CRT therapy was eithér‘tﬁrned
on or not, but when you loék at that graph previously,
you wonder was that affected by the implantationi

Is the implantation in the ﬁollowing.of the

patients doing something to them that is actually --

_ ‘might be part of treatment. I don’t know.

A lot of that could just be due to something
called regression to the mean. In other words, when
patients were enrolled they were sicker and so one

month later, they happen to -- a large portion or some
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portion of them happen to get better.
| And the problem here is that. if the

covariants are effected by treatment, then it;s very
difficult to interpret the results, because if you use
a covariant that is affectéd by the treatment and
adjust for it, then you’re sort of adjusting for
treatment to some -- it’s very difficﬁlt to interpret
whét comes out in the end. Next slidé, please.

Okay. Leavingrall that aside for now[‘fér
the NYHA subgroup, if you’re going to do -- use a
subgroup analysis to maké a judgement, there are a lot
of caveats that yéu have to keeb in.mind when you’re
interpréting those-results.

And I think the major one is that in general
there’s a tendency to bver—interpret the significance

of what you see.

And the main reason for that is because when

. you analyze multiple subgroups, when you look through

Canduyou use NYHA class or QRS width, or bundle branch

block morphology, or whatever, to define a subgroup,

the chance of finding one that is somehow, and this is

" in ‘quotes, "significant" is very high.
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And the P values -- statistically, the P
values you get out from that are very difficult to
interpret. .

In this case we have five endpoints.
Treating all the endpoints thé same, we have fi§e<
endpoints and we have five different covariants that
you can use.

And you can use those combinations to cfeate
many, many different subéroups. So from a statistical
point of view, you néed to proceed with some caution;
here. Next slidé, please.

~Now from a statistical point of view now is
there a justification for looking at this AHS subgroup
by itself? And-what I have here are five different
criteria that you might use to judge a subgroup
analysis.

- First of all, is it prospectively defined?

. Was there enough information about that subgroup

before the study even began that we knew in advance we
were going to look at that subgroup? And the answer
here is no.

NYHA class was defined as a covariant, but
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it was not seen as any more important thankahy of the
others, and it wasn’t used to define any'subgroup.

Secondly, is there a plausible‘bioiogical
explanation for the results that you see‘when you
examine that'subgroup. And in»fhis case I think the
answer is yes, bésed on £he other information.

Is the subgroup analysis -- is it an
analysis of  the primary endpoint. Again, it was
prospectively defined. in this case, I think no, based
on the endpoints that we actually' see. that were
significant. |

Is there a treatment effect in the overall

‘analysis? In other words, is there an effect of the

treatment in the overall analysis that you, see that
something going on and you decide we’re going to look
and try to understand where this is happening, and the
answer in this case is no.

And, finally, is there some interaction of

the treatment with the wvariable that we’ve used to

- define the subgroup that would lead us to use that to

focus in on that subgroup? And, again, the answer in

this case is no.
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Now there’s another bullet that got left off
of this glide, which is there some independent outside
evidence that would lead you to this subgrocﬁ? And
that’s not mine -- I won’'t comment on that. Next
slide, please.

So leaving aside now the question of whether
or not we should have examined this subgroup or ﬁot,

now that we are looking at the AHF subgroup, how are

we going to judge the statistical significance of what

‘we gee?

And the question here is really what is a
significant P value? ’Ahd the problem ‘is that
statistically what you would consider a significant P
valge gets smaller with each subgrouprconsidered and
with each analysis that ‘you do. It’'s really an
adjustment forla multiplicity effect.

In this case, because we’re looking at --

"for the AHF subgroup, we're focusing in on the

.secondary .endpoints, we really didn’t define

prospectively the analysis we were going to use. That
wasn’t agreed on in the IDE.

And in this case there are a bunch of
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different analyses that you might have used that Qere
all probably reasonable. You might be doing a‘single
time point, versus some repeated measures, et éetera,
et cetera. There’s a long list of things that.you

might have done.

And probably even more important than that

'is a question of how many subgroups you considered

befbre:you arrived at the one that you’ré focusing in
on.

In this case, I need to point‘out that
exploratory analyses count. In other words, if you get
your -data and do -- make some graphs and do a few
simple tests for a bunch of different‘covariants and
based on that exclude some of them from consideration,
you've really, in effect, tested those.

And whether or not you do a formal test at

the end, doesn’t really matter because you’ve loocked

at the data and used them to make that judgemént. How

much adjustment is necessary, because there’s no way

to really go back and understand how many subgroup
analyses were even considered.

So just to summarize what I said, the use of
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the NYHA class at the time of randomization one month
after’implementation‘raises some questions about its
proper use as a covariant. ?

The justification.fronlthe statistical point
of view, the justification foruconsidering the AHA
subgroup based on the déta in this study is weak.

And finally, if you do go ahead and look at
that subgroup, there really is é very diffiéult
problém of how to ihterpret the P values that you get
out to judge what is statistically significant‘or not.

So with thgt, I'm going to turn it back over
to Helen to continue the éresentation.

DR. SWAIN: Let’s turn now to the actual
data. This is the composite endpoint for all patients
in this study. You can see it’s broken aown into deaﬁh
from any cause, hospitalization, the adverse events

for heart failure and recurrent VTVF.

Now, again, the original endpoint did not

include the adverse event for heart failure, but I

will be talking about the modified composite endpoint.
You can see that there is a 23 percent

reduction in the modified composite endpoint with a P
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value of 0.12 and the exact numbers are listed here.

vI‘ﬁust would like to remind you that the
predicted control rates were quite different than what
was actually observed. The observed rates‘were Much
lower than what was actually prédicted. Next slide,
please.

Here are -- “it’s  djust  a graphical
représentation of that-data that was put togéther by
Dr. Gray for each of the four parts of the éomposite
endpoint. Next slide, please.

'And here’s the composite endpoint for the
advanced heart failure subgroup. You can see in this

case that the event rates are a little bit closer in

the control group to the predicted rates but, again,

don’t quite match that. There is a 29 percent overall
reduction in -- seen in the advanced heart failure
subgroup with a P value of 0.11. Next slide, please.

I'd like to examine the mortality that was

‘”seen‘inrthis study. In both groups there was 11

patients who died in the treatment group of all cause

mortality, broken down into seven patients with a

cardiac cause and four patients who died of pump

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 - WASHINGTON, D.C. 20005-3701 www.nealrgross.com -




10
11
12
13
14
15
16
17
18
19

20

21

22

86
failure;
In the no pacing group, there was 16

patients who died of all cause mortality, four

patients died of cardiac causes and nine patients died

of pum§ féilure. These are the.P values for thé two
groups. Next slide, pléase;

From a functional standpoint,'here’s the
data for the;beak VO, and the all patient group for
the three month and six month. And you can see the
individual numbers iisted here with the associated P -
values. Next slide, please.

This is a graphicai representation of'this
data, which éhows the indiVidual variability in this
data énd the COntrol -- and the treatment gioup at
baseline three months and six months. There are more
patients, obviously, in the baseline.to three months
because those were the phaSe one patients.

And you can see the colored lines are the

- mean values for this. But you can see there’s a

tremendous amount of variability in the data. Next
slide, please.

If you can, again, take out the advanced
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heart failure subgrédp and you compare from baseline
to the six months, there was more of an improvement
séen in the treatment group over the non—tréatmentl
group. Next slide, please.

As far as the \@/VCO% slopé, both groups
showed an improvement in the all patiént group.
Howevér, there was no significant difference between
the groups. Next slide, please.

And here is the -- again, the individual
data which, again, illustrates the high variability .
seen in all patients. Next slide; pléase.

Here’s the data for the change in qualityiof
life at three months and six months. You‘éan see that
boﬁh groups saw an impfovement, both'treatment and
cohtrol, and you can see the‘iﬁcfemental change at six
months betweén the treatment and control with a P

value of 0.44 Next slide, please.

Again, just to point out the incredible

variability seen in the all patient groups here, and

with the colored lines showing the means. Next slide,

please.

Here is the advanced heart failure subgroup
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data. And you can see -- well, there’s a little bit
of a problem with that P value there. You can see the
data at three months and six months, ana then
incremental change seen between the two groups. Next
slide; please.

And, again, here’s the data for the six-
minute hall walk at three and six months. You do see
an improvement,in both groups at the three énd six-
honth points. The incremental change between the two
groups ahd the associatéd P value. Next slide, please.

And, again, the data shoWs‘a tremendous
amount of variability~with the mean value shown in
color. Next slide, please. And here is the advanced
heart failure sﬁbgroup. You can see that the
difference at six months betweén the two groups is 48
meters with anvassociated P value.

Next slide, please. This slide shows the

“change in New York Heart Association functional class

'in the all patient. These are patients that changed -

- decreased by two or more, one,. no change. And you
see there isn’t an improvement in both the treatment

and the non-treatment group. Next slide, please.
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And here’s that associated change in the

~advance heart failure subgroup and you ¢an see in the

treatment group the numbers are quite low for this

analysis, but there did appear to be more patients

improved one or two classes in the treatment group.

Next slide, please.

I'd also 1like ﬁo point out the ATP
con&ersion efficacy. Remember that this device’s
primary efféct is an implantable cardioverter
defibrillator,‘so we need to assure that it is able to-
deliver that therapy.

They tested the cqnversion rate, or they
looked aﬁ the conversion rate iﬁ the EP lab and the
spontaneous conversion ‘rate. I do think that the

spontaneous conversion rate is what we should be

'looking at, and they showed an'88 percent success

rate, and these numbers were similar in their advanced

" heart failure subgroup. Next slide, please.

Also  very important to look at is the
ventricular fibrillation detection time. And there was
no significant increase in the detection time with the

addition’of'the left ventricular lead and, again, the
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data was for the advanced heart failure subgroup. Next

gslide.

Now,‘let’s take a look at the gsevere aevice—
related adverse events aﬁd operative ﬁortelity
associated with this. The sponeor hypothesizedfrhis
rate to be approximately 20 percent, and the actual
rate was 1.2 percent.

During the study there were five generator
failures, four of which'requirea.new implants. One was
noted prior to implant.

The operative mortality was 3.4 percent for:
the‘thoracotomy procedure and 2.0 percent for the
transthoracic procedure. In the peri—operative
mortality there were 12vpatients that died in the
peri-operative period at a rate of 2.1 percent. Next
slide, please.

This slide  just illustrates the

"hospitalizations for heart failure in the all patients

”end the advanced heart failure subgroup.

You can see - that there were 48
hospitalizations for congestive heart failure in the

treatment group and 48 hospitalizations for heart
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failure in the no treatment group.

And in the subgroup there were 36

hospitalizations for heart failure in the treatment

group and 32 in the n¢ treatment group. Next slide,
please.

Let’s take a look at the EasyTrak lead
safety. There were 72 or 13.9 percen# of patients had
a lead-related adverse event, the most common of which
was left ventricular lead dislodgement and there were
29 of those seen, or 6.5 percent.

Some of the more serious complications that
we saw included five cases of cbronary sinus
perforations and one guide wire fracture that was
subsequently removed by snare.

Sixty-nine patients could notvhave the Eésy
Lead Trak placed and the majority of thosé were due to

problems located in cannulating the coronary sinus.

-;:Next slide, please.

One of the more important adverse events
that we identified were incidents of coronary sinus
trauma. Remember, that’s what differentiates this

lead implant from normal ICD’s since you are putting
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a lead in the»coronary sinus. So it’s important that
we loék at that particular part.

And we asked the sponsor to provide ﬁs data
from all bf their EasyTrak lead implants. They:are
using this in a number of studiés, so we felt it was
necessary to combine all of those leads.

So that’s why you’ll see in all of the
EasyTrak lead implants and the infofmatiﬁn we have is
1,374 lead implants. There Were 39 cases of coronary

sinus trauma.

out of those there were 20 dissections, 17

perforations, and two episodes of tamponade. 36 of
V these, or 92 percent resolved without any
intervention.

Two of these caused subsequent death of the
patients and there were possibly another two that may

have been related to coronary sinus trauma. Next

‘fiélide, please.

The sponsor did a very nice job of going
through the EasyTrak lead results. But here’s the
exact data. The adverse events associated with the

left ventricular lead.was 10.9 percent and there was
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a procedurally related adverse event of 13.9.
You can see that the implant success rate

was 86.7 percent and the leads performed‘bas the

. sponsor expected them to do. Next slide, please.

So as far as the EasyTrak lead points, the
pacing thresholds stabilized aftervoné month, which is
to bé expected with these 1eads, in that they're
fsénsing an impedance endpoints. Next slide, please{

“So in summary, the sponsor has met all the
preclinical and manufacturing requirements for this
device. They met their safety and lead performance

endpoints. They did not satisfy the effectiveness

endpoints when evaluating the all patients.

However, in the advanqe heart failure
subgroup, thefe doés appear to be more improvement
with the cardiac resynchronizatidn thefapy in mostvof
the functional implants.

At this point, would you like to discuss the

" pMA and then I’11 read‘the questions, or would you

like me to read them now?
DR. SWAIN: Actually, why don’t you just

quickly go over the guestions to remind our pahel
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members that we need to have them address the
questions.

MS. BAROLD: Okay. For the record éhen, I
will go ahead and read the exact wordiﬁg' of the:
guestions.

Question one, in the clinical report,
section 4.3.1.4 idEﬁtifies the adverse events,
complications aﬁd observations for the system as a
whole and each individual component,. including the
EasyTrak léad system.

‘Question 1A, the rate of coronary sinus
trauma observed in this study with the EasyTrak iead
was ﬁhrée to four percent. Please discuss safety
issues associated with the implantation Qf a third
lead in the coronary venous system and comment on
whether the data in the PMA supports the safety of the
lead system for thevproposed'indication.

Additionally, pléase discuss the clinical

 importance of the overall adverse events,

‘complications, observations and comment on whether the

data provides reasonable assurance of safety of this

device system.
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Question 2. The primary effectiveness

endpoints in this study were composite of all cause

mortality, hospitalizations for heart failure and
episodes of ventricular tachycardia, ventricular

fibrillation requiring therapy. The secondary

endpoints for'peak VO,, Vy/VCO, slope, six-minute hall

walk and gquality of life questionnaire.
We ask you to please discuss the clinical

relevance of the effectiveness endpoints for the

patient population. The clinical study was designed .

with six months of follow up. Please. cbmment on
whether this point is adequate to provide a reasonable
estimaté of device safety and éffécti?eness.

A subgroup analysis performed on those

patients with Class III and IV heart failure showed a

more favorable outcome in the secondary endpoints.

Please discuss whether the data in the PMA provides a

““reasonable assurance of safety and effectiveness in

this group.

Question 3. The control group saw
improvements in their functional status, quality of

life, six-minute hall walk and New York Heart
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Association functional class.

Please comment on this improvement in the
control group as it relates to thevimprOQement.in the
treatment group and if this felationship chenges with
the subgroup analysis of patiente with ad&anced heart
failure. |

Additionellyy please comment on the clinical
relevance that this finding has on the observed
effeetiveness of cardia resynchronization therapy.

Question:4. Please discuss whether the data
in the PMA provide reasoneble assurance of;
effectiveness 'fof this device in the patient
population study?

Questioh 5. One aspect of the premarket
evaluation of a new market is‘the review of its
labelling. The labelling must indicate‘which>patients

are appropriate for the treatment, identify potential

“ adverse events with the use of this device and explain

“how the product should be used to maximize benefits

and minimize adverse events.
If you recommend approval of this PMA,

please addrees the following questions regarding the
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product labelling, as found in‘section three. In the
indications portion of the labelling it states, "This
device 1is indicated for patients with advanced

symptomatic heart failure, as defined by New York

Heart Association Class III and IV, including left

~ventricular dysfunction of wide QS complex while on

heart failure drug therapy and - have current
indications for an ICD.

Based on the data provided, is this
indication éupéorted by the data provided? Pleage -
comment on.whethér the indication statement identifies
the appropriate'patient population for treatment with
this device.

Also, pleasé comment on the »opérator
inétructions as to whether they adequately describe
how the device should be used to maximize the benefits

~and minimize adverse events. Please comment and

~"provide any other recommendations or comments

nfegarding the labelling of this device.
Question 6. Please identify and discuss the
items that you believe should be contained in a

physician’s training program for this device. For
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example, pleasevcomment on whether training should be
required for'proper placements of the EasyTrak lead
system.

Question 7. Based on the clinical data
provided in the panel packet,‘do you believe ghat
additional clinical follow up or post-market studies
are necesgsary to evaluatebthe long-term effects of
biventricular pacing on heart failure.

If so, how. would you »design a study,
‘including study'design,_duration, sample size, patient
characteristics, for example, is a Q restoration of
120 milliseconds long enough'té sqggest significant
ventricular desynchrony énd what other measurémenté
could be substituted, and what other additional
potential ® endpoints should be looked at? That
concludes the ﬁDA presentation.

DR. SWAIN: Thank you very much. I have to

' comment that that was an excellent review by the FDA

‘reviewers and the work that was put in. And the panel

- package is very well done. I still remember a decade

or ago when we were given, I think; five to six feet

of data, taller than me, to review. So I compliment

- NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 . WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

99

the FDA.

And what we’re going to do is we're going to

start having questions from our primary reviewer, Dr.

Domanski, for approximately 15 minutes.

The way I run the panel is about 15 minutes

from the primary, ten minutes from each of the other
reviewers and then we just keep going in circles till

everybody has all of the questions asked and answered

ﬁhat they Wish.

kSo we;ll start with Mike and then we’ll take
a break when‘Mike's finished for 15 minutes, and then
reconvene. Mike.

DR. DOMANSKI: Well, I'm going to -- I do

want to also compliment the FDA group that put this

together. You know, you really did a beautiful job.
It’s very nicely done and I think it tells a story

almost by itself that strikes me in looking at it as

 ;§retty‘straightforward.

I think I have some real concerns about this

study, and I'm going to cut early to the chase on it.

And what I would like to is I am very concerned that

you have not demonstrated effectiveness of this device
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with the studies you’ve presented.

But I don’t want to be wrong about that,
beéause a tremendous amount of effort and moneyjand SO
fofth goes into these activities, and it’s important
that one be smart about putting‘on the market things
that are ﬁseful to the public.

But I do think that we -- I think that
within vthis‘ study you 'need to  demonstrate
effectiveness and safety, of course, and it has to be
within this study.

We’ve had a -- this brief preamble is worthf
it to me anyway. I think that we’ve seen -- I've seen
over many years ﬁow on this panel deviqes sometimes
come to us that turned out to be quite useful as time

went by, but which were not presented in a way that

made that clear in the application.

And I'm concerned that that may be the case

_here. I'm not convinced that it’s useful, but I think

it may well be a useful maneuver.
So what I’d like to do is track through your

effectiveness endpoints, using the FDA’s workup and

give you an opportunity to respond in a way that makes
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